Mechanisms by which 2',3'-dideoxyinosine (ddI) crosses the guinea-pig CNS barriers; relevance to HIV therapy.
The influence of transport mechanisms at the blood-brain barrier (BBB) and blood-CSF barrier (choroid plexus) on the CNS distribution of anti-human immunodeficiency virus (HIV) drugs was examined using guinea-pig brain perfusion and incubated choroid plexus models. 2',3'-dideoxyinosine (ddI) passage across the BBB was demonstrated to be via non-saturable (Kd = 0.22 +/- 0.3 microL/min/g) and saturable (Km = 20.1 +/- 15.0 microm, Vmax = 6.5 +/- 2.1 pmol/min/g) processes. Cross competition studies implicated an equilibrative nucleoside transporter in this influx. The brain distribution of ddI was unchanged in the presence of additional nucleoside reverse transcriptase inhibitors (NRTIs). ddI transport from blood into choroid plexus was demonstrated to involve an organic anion transporting polypeptide 2-like transporter. The NRTIs, abacavir, 3'-azido 3'-deoxythymidine and (-)-beta-L-2',3'-dideoxy-3'-thiacytidine, competed with ddI for transporter binding sites at the choroid plexus, altering the tissue concentration of ddI. This has clinical implications as the choroid plexus is a site of HIV replication, and suboptimal CNS concentrations of anti-HIV drugs could result in neurological complications. Furthermore, this may promote the selection of drug resistant variants of HIV within the CNS, which could re-infect the periphery and lead to HIV therapy failure. This study indicates that understanding drug interactions at the transporter level could prove valuable when selecting drug combinations to treat HIV within the CNS.